High spinal anesthesia for cardiac surgery: effects on beta-adrenergic receptor function, stress response, and hemodynamics.
This double-blind, randomized, controlled trial examined the effect of high-dose intrathecal bupivacaine in combination with general anesthesia on atrial beta-adrenergic receptor function, the stress response, and hemodynamics during coronary artery bypass graft surgery. Thirty-eight patients were randomized to either control (n = 19) or intrathecal bupivacaine (ITB) groups (n = 19). Patients in the ITB group received 37.5 mg intrathecal hyperbaric bupivacaine before induction of general anesthesia. Control patients received an injection of local anesthetic into the skin and subcutaneous tissues (sham spinal). Comparisons were made between groups with respect to atrial receptor desensitization and down-regulation, in addition to circulating catecholamines and hemodynamics. In patients with cardiopulmonary bypass (CPB) times in excess of 1 h, the ITB group had significantly less atrial beta-receptor dysfunction, as measured by maximal isproteronol, 50% maximal isoproterenol, sodium fluoride-stimulated activity, and zinterol stimulation assays of adenylyl cyclase activity (P < or = 0.02) and beta-adrenergic receptor density (P = 0.02). Serum epinephrine, norepinephrine, and cortisol concentrations were significantly lower in the ITB group, independent of CPB times (P < 0.0001, P < 0.001, and P < 0.05, respectively). ITB patients had a higher cardiac index and a lower pulmonary vascular resistance index in the post-CPB time period (P < 0.01 and P < 0.05, respectively). In the pre-CPB period, mean arterial pressure and systemic vascular resistance index were significantly lower in the ITB group. High-dose intrathecal bupivacaine, when combined with general anesthesia, resulted in less beta-receptor dysfunction and a lower stress response during coronary artery bypass graft surgery.